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A Study on Autoignition of Granulated Activated Carbon with
Change of Ambient Temperature
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ABSTRACT

Sponataneous ignition characteristics for granulated activated carbon were observed by performing
experiments at constant ambient temperature and varying the ambient temperature sinusoidally. In
case of varying the ambient temperature sinusoidally, the amplitudes of temperature were 5C, 10T
and 15Crespectively, and the period in each amplitude was varied at an interval of 30minutes from
zero to 3hours.

As the results of experiments at a constant ambient temperature, the critical spontaneous ignition
temperature of the sample decreased as the sample vessel size increased. Apparent activation energy of
the sample calculated from the Frank —Kamenetskii’s thermal ignition theory was 38.82[ Kcal/mol ]

In case of varying the ambient temperature sinusoidally, the critical spontaneous ignition tempera-
ture was lower than that at the constant ambient temperature, and the minimum critical spontaneous
ignition temperature decreased with the amplitude of heating sinusoidal curve. At the same amplitude,
the critical spontaneous ignition temperature decreased until it reached the minimum point and then in-
creased as the period increased.
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Table 1. Composition of granulated activated car-
bon used.”

Ash
1.94%183.43%

Moisture
12.00%

Fied carbon | Volatile Material L

14.63% {216.00mg/g

Table 2. Physical properties of granulated activa-
ted carbon used.’™

Heat conductivity K {3.9x10°%  Kcal/m.s.K
Specific heat C 0.25 Keal/kg.K
Packing density o 5.2x10? kg/m?
Thermal diffusivity » 13.0x10™* m?/s
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Table 3. Critical spontaneous ignition temperature
(CSIT) of each sample vessel.
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Vessel Thickness Packed CSIT

Im] | amountfkg} | [C]
Small 3.0x107? 0.6 183.5
Intermediate | 5.0x 1072 1.0 171.5
Large 7.0x107* 1.4 165.5
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Table 4. Experimental results at amplitude 5C

Exp.! Period {Period average] Ignition Sample center {Max. temperature | Ignition induction|CSIT
No.| (hr) | temp.(C) distinction temp(’C) |recording time(min)|  time(mine) (c)

1 150 * 156 821 -

2 154 * 165 719 -

3 0.5 156 * 176 768 - 157.5

4 157 * 188 805 -

5 158 0 513 995 750

6 156 * 171 769 -

7 1.0 157 0 534 1,020 690 156.5

8 158 0 518 941 694

9 156 * 172 760 -

10 157 * 176 740 -

11 15 158 * 180 734 - 158.5
12 159 0 513 903 663

13 160 0 515 931 687

14 158 * 171 838 -

15 160 * 177 837 -

16 2.0 162 * 186 833 - 163.5
17 163 * 199 917 -

18 164 0 521 1,060 760

19 164 * 186 748 -

20 2.5 165 0 513 970 691 164.5
21 166 0 515 1,009 703

22 164 * 186 708 -

23 3.0 165 * 191 780 - 165.5
24 166 0 510 923 656
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Table 5. Experimental results at amplitude 10°C
Exp. | Period Period average,| lonigion Sample center | Max. temeperature | Ignition induction CSIT
No. | (br) temp(TC) distinction temp(C) [recording time(min)|  time(min) (c)
1 158 * 171 827 —
2 160 * 192 842 -
3 10 161 0 516 1,053 792 1605
4 162 0 518 1,080 816
5 160 * 182 801 —
6 1.5 161 * 165 777 - 161.5
7 162 0 513 1,032 768
8 162 * 177 743 -
9 164 * 182 738 -
10 20 165 * 191 735 - 165.5
11 166 0 521 968 674
2 168 0 515 1,043 743
13 164 * 177 838 -
14 2.5 165 * 182 805 - 165.5
15 166 0 518 1,000 691
16 162 * 178 778 -
17 163 * 188 738 -
8| %0 164 507 1,022 714 1685
19 166 515 1,133 773
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Table 6. Experimental results at amplitude 15°C
Exp. | Period Period average,| Ignition Sanple center | Max. temperature | lgnition induction CSIT
No. | (hr) temp.(C) distinction temp(’C) [|recording time(min) time(min) (c)
1 164 * 186 808 -
2 15 165 * 199 829 - 165.5
3 166 0 515 1,020 706
4 162 * 191 736 -
5 163 0 519 926 667
6 20 164 0 503 930 637 1625
7 166 0 507 916 605
8 162 * 183 704 -
9 2.5 163 0 515 908 655 162.5 .
10 164 0 524 979 705
11 162 * 179 847 -
12 164 * 188 763 -
13 3.0 165 0 521 1,016 722 164.5
14 166 0 519 987 720
15 170 0 518 797 555
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